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BP America Production Company
Wamsutter Operations Center

P.O. Box 157

Wamsutter, WY 82336

Qctober 26, 2017

NSR Program Manager

Attn: Q&G Production Facilities

Wyoming Department of Environmental Quality
Air Quality Division

200 West 17t Street

Cheyenne, WY /82002

RECEIVED

RE: BP America Production Company
NSPS Subpart 000Oa Annual Report NOV 1 - 2017
Wamsutter, WY . Office of Enieyogcne
vompliance & Environmenia Justice
Dear Sir/Madam:

BP America Production Company (BP) is submitting this NSPS Subpart OO0O0Oa Annual Report
to fulfill the requirements of 40 CFR 60.5420a(b). Please find attached the necessary
documentation for all NSPS OOQQOQa sources from 8/2/2016 to 8/2/2017. The emission sources
included in this report are:
Well completions
Fugitive emissions
- Pneumatic Pumps
- Storage vessels
If you have any questions regarding this report, please do not hesitate to contact Kishan Koniki,
the air specialist responsible for this report, by phone at (281) 892-6059 or by email at
kishan.koniki@bp.com.

Based on information and belief formed after reasonable inquiry, the statements and
information in the attached document are true, accurate, and complete.

Sincerely,

Cc: USEPA Region 8



BP America Production Company
Wamsutter, WY
NSPS Subpart 0000a Annual Report
Well Completions

i?g:ﬁ?:;};: All Well Completions
Please provide the file
Records of deviations | name that contains the
where well completion Record of Date of Onset of Time of Onset of
A . . P . . Date of Each Attempt
operations with hydraulic Determination and Flowback Following Flowback Foilowing to Direct Flowhack to a Time of Each Attempt to
United States Well fracturing were not . Supporting Inputs and Well Completion ID * Well Location * Hydraulic Fracturing or | Hydraulic Fracturing or s Direct Flowback to a
Number* performed in compliance Calculations * (§60.5420a(b)(2){i) and (§60.5420a{b)(2}{i}) and Refracturing * Refracturing * (§60.5420a(b)(2)(i) and Separator *
(§60.5420a(b)(1)ii)) with the requirements (§60.5420a(b)(2)(iii) §60.5420a(c){1)(i}) §60.5420a(c}(1)(iii)(A)-(B)) | (§60.5420a(b)(2)(i) and | (§60.5420a(b)(2)Ki} and §60 '54203 ()i A (§60.5420a{b)(2}{i) and
specified in § 60.5375a. * and §60.5420a{c)(1)(iii)(A)- | §60.5420a(c){1){iii)(A}- ) (8)) §60.5420a(c)(1)(iii){A)~(B))
(§60.5420a(b){2)(ii) and §60.5420a{c)(1){vii)} (B)) (8))
§60.5420a(c)(1)ii}) Please provide only one
file per record.
49-007-24582 Not applicable Not applicable Baldy Butte 19-80H 2/14/2017 1:00 AM 2/17/2017 2:00 PM
49-037-29514 Not applicable Not applicable Champlin 320 C 1-140H 1-160H
48-037-29490 Not applicable Not applicable Chain Lakes 29-50D 10/31/2016 1:30 AM 10/31/2016 11:00 AM
49-037-20492 Not applicable Not applicable Chain Lakes 29-160 10/31/2016 4:31 AM 11/1/2016 9:21 AM
49-037-29491 Not applicable Not applicable Chain Lakes 29-130 11/3/2016 8:00 AM 11/4/2016 4:00 AM
49-037-29443 Not applicable Not applicable Latham Draw 19-90 12/5/2016 9:00 PM 12/8/2016 12:00 PM
49-037-28432 Not applicable Not applicable Latham Draw 29-130 12/7/2016 1:00 AM 12/8/2016 3:00 PM
49-007-24603 Not applicable Not applicable High Point 13-85D
49-007-24604 Not applicable Not applicable Hight Point 13-80D
49-007-24576 Not applicable Not applicable High Point 13-160D
49-037-29519 Not applicable Not applicable Monument Lake 11-180D
49-037-29548 Not applicable Not applicable Chain Lakes 29-150
40-037-29547 Not applicable Not applicable Chain Lakes 29-155
49-037-29468 Not applicable Not applicable Champlin 452 K29-150H
49-007-24584 Not applicable Not applicable High Point 13-150/155 H
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BP America Production Company
Wamsutter, WY
NSPS Subpart 0000a Annual Report
Well Completions

Well Affected Facilities
Required to Comply with Both

lieu of Capture or §60.5375a(a)(1) and (3) Using a
Combustion * Digital Photo in lieu of Records

(§60.5420a(b}(2)(i) and | Required by §60.5420a{c){1)(i)

Reason for Venting in
Duration of Venting in
Hours *
(§60.5420a(b){2)(i) and

United States Well
Number*

(§60.5420a(b)(1)(ii}) through (iv)

§60.5420a(c){1)(iii}{A}-(B))

§60.5420a(c)(1)(iii)(A}-
(B))

49-007-245382

Not applicable

48-037-29514

Photo attached

49-037-29490

Not applicable

49-037-29492

Not applicable

49-037-29491

Not applicable

49-037-29443

Not applicable

49-037-29432

Not applicable

49-007-24603

Photo attached

49-007-24604 Photo attached
49-007-24576 Photo attached
49-037-29518 Photo attached
49-037-29548 Photo attached
49-037-29547 Photo attached
49-037-29468 Photo attached

49-007-24584

Photo attached
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BP America Production Company
Wamsutter, WY
NSPS Subpart O000a Annual Report
Fugitive Emissions Components

Type of Cornponent for S Type of Component Not Number of Each Type of Difficult-to- Numberof Eagh Type of Unsafe-to- Number of Each Unsafe- Date ?f Succef S.fm

Identification of Each Affected which Fugitive C'ompon'ent Typg ff)r Repaired as Required in FEE AL Typg NOF Monitor Components L Monitor Component | to-Monitor Component fepal _Of .Fugmve
Facifity * (§60.5420a(b}{1)) Emissions Detected * R I;';g:i:tee:twlssmns §60.5397a(h} * Re":";;j sa; ;Z‘;:;rfd n Monitored * Coaz:lr; E:JKPE Monitored * Type Monitored * Cj:lis:;?‘i ~

(860.5420a(b)(7)(vii)} (660.5420a(b)(7)(vi]) (§60.5420a{ b)(7){viii)) (5605 4'203(b}(7)(vm)) (§60.5420a(b){7}(ix)) (560.5420a(b)(7){ix}} (§60.5420a(b)(7)tix}} | (§60.5420a(b}7)(ix)) (§60.5 4208(b)(7)(x))

High Point 23-80d Pad None Not applicable None None Not applicable None Not applicable Ncne Not applicable
High Point 13-85d Pad None Not applicable None None Not applicable None Not applicable None Not applicable
Baldy Butte 19-80H Nane Not applicable None None Not applicable None Not applicable None Not applicable
Latham Draw 19-90 None Not applicable None None Not applicabie None Not applicable None Not applicable
Tierney Il Unit 5-150H None Not appiicabie None None Not applicakle None Not applicable None Mot applicable
Monument Lake 11-160D None Not applicable None None Not applicable None Not applicable None Not applicable
Monument Lake 11-50D Pad None Not applicable None None Not applicable None Not applicable None Not applicable
Monument Lake 11-1 None Not applicabie None None Not applicable Nonhe Not applicable None Not applicable
Monument Lake 9-1 None_ Not applicable None None Not applicable None Not applicable None Not applicable
Battle Springs 23-1 None Not applicable None None Not applicable None Not applicable None Not applicable
Luman 10-40H Pad None Not applicable None None Not applicable None Noti applicable None Not applicable
Champlin 320 1-160H/140H None Not applicable None None Not applicable None Not applicable None Not applicable
Luman 17-80 None Not applicable None None Not applicable None Not applicable None Not applicable
Luman 17-160 None Not applicable None None Not applicable None Not applicable None Not applicable

Page 5 of 14
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BP America Production Company
Wamsutter, WY
NSPS Subpart 0000z Annual Report
Pneumatic Pumps

Pneumatic Pumps Previously Reported that have a Change in Reported Condition

if your route emissions to a Which condition If you now route emissions to a control
Was the pneumatic pump control device and the controt| identification Date e device and the control device is
|dentification of Each | constructed, modified, or | Which condition does the | device is designed to achieve | of Each Pump | Previously designed to achieve <95% emissions Records of deviattons where the pneumatic pump was not
Well Name Pump * reconstructed during the | pneumatic pump meet? * | <95% emissions reduction, * Reported* pneumatu; eump reduction, specify the percent operated th compliance with requirements*
(§60.5420a(b){1)} reporting period? * (§60.5420a(b)(8)(1)) specify the percent emissions § (§60 5420a(b}( | (§60.5420a( (860 :4';?;@) (8)(i emissions reduction, * (560.5420a{b)(8){in) and §60 5420a{c}{16)(n))
(§60.5420a(b)(8){i}} reduction. * 8)(in) b)(8){n)) ) {§60.5420a(b){8){n) and
{§60.5420a(b}{8)(1(C)) ' §60.5420a(b}8)(1IXC)}

Emission are routed to a

Baldy Butte 19-80 3pumps Constructed control device 98% Not applicable None
Emission are routed t¢ a

Battfe Springs 23-1 2pumps Constructed control device 98% Not applicable None
Emission are routed to a

CG Road 10-90D 1pumps Constructed control device 98% Not applicable None
Emission are routed to a

CG Road 2-110 PAD 1lpumps Constructed control device 98% Not applicable None
Emission are routed to a

CG Road 35-10 1pumps Constructed control device 98% Not applicable None
Emission are routed to a

CG Road UNIT 11-30D 1pumps Constructed control device 98% Not applicable None
Emission are routed to a

CG Road UNIT 25-10D 1pumps Constructed control device 98% Not applicable None
Emission are routed to a

CG Road Unit 35-10d lpumps Constructed control device 98% Not applicable None
’ Emission are routed to a

Chain lakes 29-50d Pad 2pumps Constructed control device 98% Not applicable None
Emission are routed to a

Chain Lakes 29-150H/155H 4pumps Constructed control device 98% Not applicable None
Emission are routed to a

Champlin 222 F9-50 1pumps Constructed control device 98% Not applicable None
Emission are routed to a

Champlin 237 A 30D 1lpumps Constructed control device 98% Not applicable None
Emission are routed to a

Champlin 237 B 10D 1lpumps Constructed control device 98% Not applicable None
Emission are routed to a

Champlin 237 C 100 1lpumps Constructed control device 98% Not applicable None
Emission are routed to a

Champlin 261 L 20D 1pumps Constructed control device 98% Not applicable None
Emission are routed to a

Champlin 320 C 1-140h/160h Apumps Constructed control device 98% Not applicable None
Emission are routed to a

Champlin 345 B 8D 1pumps Constructed control device 98% Not applicable None
Emission are routed to a

Champlin 444 D-10D PAD lpumps Constructed control device 98% Not applicable None
Emission are routed to a

Champlin 452 K 29-150H 2pumps Constructed control device 98% Not applicable None
Emission are routed to a

Champlin 452 C 70 Ipumps Constructed control device 98% Not applicable None
Emission are routed to a

Champlin 452 E 15-20d 1pumps Constructed control device 98% Not applicable None

Page 7 of 14
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BP America Production Company
Wamsutter, WY
NSPS Subpart 0000a Annual Report
Pneumatic Pumps

If your route emissions to a which condition If you now route em:ssions to a contral
Was the pneumatic pump control device and the control j Identification Date does the device and the contral device Is
\dentification of Each | constructed, modified, or | Which condition does the | device is designed to achieve | of Each Pump | Previously designed to achieve <95% emissions Records of deviations where the pneumatic pump was not
Wwell Name Pump * reconstructed during the | pneumatic pump meet? * | <95% emissions reduction, “' Reported® pneumatt(; p:ump reduction, specify the percent operated in compliance with requirements*
(§60.5420a{b){1)} reporting period? * {§60 5420a({k){(8){I)) specify the percent emissions | (§60.5420a(b){ | (§60-5420a( (860. ;Tz;ta (bY8) emissions reduction, * (§60.5420a{b)(8)(m) and §60.5420a{cN16)(})
{§60.5420a(b)(8){1}} reduction. * 8){i)) b}8)i}) ) (860.5420a(b}{8){n) and
(860.5420a(b)(@)1)(C) L §60.5420a(b)(BIG)C))

Emission are routed to a

ham Draw 19-1/Latham Draw 19 2pumps Constructed control device 98% Not applicable None
Emission are routed to a

Latham Draw 29-100 Pad 4pumps Constructed control device 98% Not applicable None
Emission are routed to a

Lost Creek 29-1 lpumps Constructed control device 98% Not applicable None
Emission are routed to a

Luman 8-90H 2pumps Constructed control device 98% Not applicable None
Emission are routed to a

Luman 10-40H Pad 2pumps Constructed control device 98% Nat applicable None
Emission are routed to a

Luman 15-20d 1pumps Constructed control device 98% Not applicable None
Emission are routed tc a

Ltuman 17-80 3pumps Constructed cantrol device 98% Not applicable None
Emission are routed to a

Luman 17-160 3pumps Constructed contro! device 98% Not applicable None
Emission are routed to a

Luman 9-100D 1pumps Constructed control device 98% Not applicable None
Emission are routed to a

Mexican Flats 15-10 1pumps Constructed control device 98% Not applicable None
Emission are routed to a

Mexican Flats 35-145 ipumps Constructed control device 98% Not applicable None
Emission are routed to a

Monument 9-1 1pumps Constructed control device 98% Not applicable None
Emission are routed to a

Monument 11-1 1pumps Constructed control device 98% Not applicable None
Emission are routed to a

Monument 11-204/50 Pad 2pumps Constructed control device 98% Not applicable None
Emission are routed to a

Monument Lake 11-160d 2pumps Constructed control device 98% Not applicable None
Emission are routedto a

Monument Lake 9-150d 2pumps Constructed control device 98% Not applicable None
Emission are routed to a

Monument 19 150d Spumps Constructed control device 98% Not applicable None
Emission are routed to a

Muddy Creek 9-70D 1lpumps Constructed control device 98% Not applicable None
Emission are routed to a

Red Desert 5-10D 1pumps Constructed control device 98% Not applicable None
Emission are routed to a

Siberia Ridge 3-20 1lpumps Constructed control device 98% Not appiicabie None
Emission are routed to a

Sourdough 25 70d 1lpumps Constructed control device 98% Not applicable None
Emission are routed to a

Three Mile 15-120D lpumps Constructed control device 98% Not applicable None
Emission are routed to a

Tierney Il Unit 5-150H 2pumps Constructed control device 98% Not applicable None
Emisston are routed to a

Tierney It Unit 24-70D 1pumps Constructed control device 98% Not applicable None

Page 9 of 14



T 40 0T 93ey

auoN 9|qedridde JoN a|qesidde JoN ssa00.4d pa312n1suo) dumngt ¥-I Z6Z NITdINVHD
J0 I|AJP |CL3UOCT ON
BUON 3|qedndde JoN s|qedydde 10N ssaooud pa13n15u0) dwn4z 21T TP NiTdIAIVHD
10 3JIA3P |0J3U0D ON
SUON J|qedijdde JoN ajqeardde JoN ssasoud pa12an13suo) dwndt 0T-H 2T NITdINVHD
10 BIASP (010D ON
SUON ajqedydde JoN 3lgedndde 10N ss900ud pa12an.isuo) dwndT -4 ZbZ NITdNVHD
10 DIASP |OJJUCD ON
SUoN 9|qeo|dde JoN ajgeaijdde 30N ssa20.d paenIIsuo) dwingg ¥-3 ZtZ NITdWVHD
40 32JABP |0NUOD ON
BUON 9|qedndde JoN 3jqed|dde JoN ssaooud pP31nns5u0) dwndz S-2 ZHZ NINdIWYHD
10 3IIABP |0JJUOD Op
3uoN s|gedljdde JoN 3[qed|dde 10N ssa00.d Pa1INIsu0) dwndz ¥-2 Z¥Z NITdIAVHD
J0 3JIASP |0JIU0D ON
3UON [)qedi|dde JoN d|qeadde 0N ssasoud pa12NiIsuU0) dwndz 0T-2 ZvZ NNdWVHD
10 321ASP |0J1U0D ON
3uoN 9jqesi|dde 10N 9|qeaydde JopN ssazoxd pa3INIIsuC)H dwndt 1-D Z2bZ NIMdWVYHD
10 921ASp |0QUOD ON
BUON 3|geandde JoN 3|qedndde JoN ssaooad Pa312N15U0) dwindt 8-Y ZPZ NINdWVHD
10 321A3P [043U0 ON
3UON a)qeadde 10N a)qesydde J0N ssa204d pajanaIsuod duwingt - Z¥Z NNdWVHD
10 321A9p |0J1U0D ON
SUON 3|qedidde 10N d|qeandde jop ssaxo.d paniIsuo) dwngt -V 2P NITdWVHD
10 32JA3P |0JJUOD ON
SUON s|qeadde JoN 3jqedidde JoN ssaooud p21onsuo) dwindt 5-0 922 NINdINVHD
10 92IA3P |04IU0I ON
BUON ajqedydde jon a|qedydde JoN ssasoud pPalNIIsSuU0) dwindt -0 922 NINdIAVHD
10 S21ABP |0JIUC2 ON
SUON 3|geai|dde 10N dlqeddde JoN ssasoud pP3jINIISUC) dwngt 1-0 92Z NITdWYHD
10 3JIADP |0JIUOI ON
auoN s|qes|jdde 10N a|qeoyidde jon ssav0.d pa1annsuo) dwngy £-8 922 NINdINVHD
10 AP |CJ0I ON
3uopN s|qedi|dde JoN aqedljdde JonN ssa304d p330n115u0) dungdt T-8 922 NITdAVHD
10 3JIASP |041U0D ON
BUON ajqed||dde 10N 2Jqedndde Jon ssa20ud palaniIsuod dwndr T-3 222 NNdIWVYH)
10 321ASp |0JIU0D ON
SUON 3|qeddde JoN 9|qeajidde 10N ssasoud pa3onIsuo) dwndrt 0T 3 2z u)dweyd
10 3IIADP |OAU02 ON
JUON aiqedndde jon 3|qedidde joN ssa00ud pa3anJisuc) dwngdt (AS) 0ZT-6¢2 Sayeq uley)
10 AP |043U0I ON
SuoN 9|gediydde Jon %86 I2AIP |0NUOD pajINasuo) sdwindt OtT-GT HUM Wiy oM
2 0} pajnod a1e uo|ssjg
ENIN 3|gedndde JoN %86 321A3P |0J3U0I P81oNIISU0) sdwndt Ped POT-ST Wiy om]
e 0] PaIN0J 312 UOISSIWg
BUON d|qeajjdde Jon %86 3I|ABP |00 pa319n.5u0) sdwndt QOE~£Z Wiy Om)
2 0} pa31nolJ 24 uo|ssjwg
3UON 3|geajdde 0N %86 DA 04U pa12n4isu0) sdwndt OTT-0Z Wiy om|
© 0} pa)N0J 3JB UO|SSiWg
((OX1(8)(aYeazis 09§ « ({2)1)8)(q)e0zrs098) _
pue (i)(8)(q)eac s 098) W)(8)(a)e0zhS 096) ({m(gXa (e + Uonanpal {({8)a)eozrs 098)
((n){9T)2)e07¥5 09§ pue (n)(8}{(q)e0zrs 09§) + UOI2NP3 SUOISSILD i e )e0z¥5 09§) | Ha)eozs 096) | suoissiws wsiad ayy Ayoads | ({1)(8)(a)e0zys 098)  ¢pouad Bulodas {{1)(a)e0zHS 098)
+SIUBWRIINDDI Yym aueldwod vy pezesado jusduad 3y Ayidads ‘wononpa. dwn; T «Panoday " ‘UOIINP3I SUDISSIWS %56> |  ¢39aw dwnd dizewnaud | sy3 Suung pa3dnsisucdal 4 dwng SWeN Ham
Jou sem dwind sewinaud ayY) 3u3yYM SUCIIRIASP JO $PI0IDY .SUOISSIWS %56> dA3Iyde 0} paudissp T Aisnonaug | dwing yoe3 jo | aasiyoe o1 pausisap s| aa1aap | ayy S0P UOIIPU0d YJIYAA | 40 ‘PIlpOW ‘pRiNIISUOD | YaeT Jo uonesyuap)
§1901A9P [OJ43U0D BY] PUE 3ASP R 231eq uonealUBP| ||0IIU0I DK PUE AAP |OJ0D duwnd snewnsud ayy seps | -
[0A3U02 B 0} SUOISSIWS 31N0J MOU NOA J| 2 0] SUOISSIWD 2}N0J4 ANCA J|

Hoday |enuuy 0000 Medgns SdSN

Auedwo) uolINPOId BIAWY dg

sdwing s13ewnaugd

AM ‘4annswepn




BP America Production Company

Wamsutter, WY

NSPS Subpart O000a Annual Report

Pneumatic Pumps

If your route emissions to a e If you now route emissions te a control
Was the pneumatic pump control device and the control| Kdentification Date does the device and the control device is
Identification of Each | constructed, modified, or | Which condition does the § device is designed to achieve | of Each Pump | Previously designed to achieve <95% emisstons Records of deviations where the pneumatic pump was not
Well Name Pump * reconstructed during the | pneumatic pump meet? * | <95% emissions reduction, 2 Reported* pneumat:; |:ump reduction, specify the percent operated in compliance with requirements*
{§60 5420a(b){1)} reporting period? * {§60.5420a{b}8)(1)) specify the percent emisstons | (§60 5420a(b)( | {§60.5420a( (560 ;;:; )@Y emissions reduction. ¥ (§60 5420a(b)(8)(ii1) and §60 5420a(c){16)(11))
(§60.5420a(b)(8)1}} reduction. * 8)(u)} b){8)(11}) (§60 5420a(b){(8){n} and
(860 5420a({b)(B)(HC)) ) §60.5420a(b)(B)}C))

No control device or

CHAMPLIN 261 B-1 1Pump Constructed process Not applicable Not applicable None
No control device or

CHAMPLIN 261 C-1 1Pump Constructed process Not applicable Not applicable None
No control device or

CHAMPLIN 261 C-2 1Pump Constructed process Not applicable Not applicable None
No control device or

CHAMPLIN 261 D-4 1Pump Constructed process Not applicable Not applicable None
No control device or

CHAMPLIN 261 G-5 1Pump Constructed process Not applicable Not applicable None
No control device or

CHAMPLIN 261 H-12 1Pump Constructed process Not applicable Not applicable None
No control device or

CHAMPLIN 261 H-5 2Pump Constructed process Not applicable Not applicable None
No control device or

CHAMPLIN 261 L-1 1Pump Constructed process Not applicable Not applicable None
No control device or

CHAMPLIN 261 L-2 1Pump Constructed process Not applicable Not applicable None
No control device or

CHAMPLIN 278 A-3 1Pump Constructed process Not applicable Not applicable None
No control device or

CHAMPLIN 278 A-5 1Pump Constructed process Not applicable Not applicable None
No control device or

CHAMPLIN 336 C-1 2Pump Constructed process Not applicable Not applicable None
No control device or

CHAMPLIN 336 C-2 2Pump Constructed process Not applicable Not applicable None
No control device or

CHAMPLIN 336 C-3 2Pump Constructed process Not applicable Not applicable None
No control device or

CHAMPLIN 337 F-1 1Pump Constructed process Not applicable Not applicable None
No control device or

Champlin 337G 7 1Pump Constructed process Not applicable Not applicable None
No control device or

CHAMPLIN 245 D-1 1Pump Constructed process Not applicable Not applicable None
No control device or

CHAMPLIN 444 A-1 1Pump Constructed process Not applicable Not applicable None
No control device or

CHAMPLIN 444 A-3 2Pump Constructed process Not applicable Not applicable None
No control device or

CHAMPLIN 444 B-1 1Pump Constructed process Not appiicabie Not applicable Mone
No control device or

CHAMPLIN 444 B-2 1Pump Constructed process Not applicable Not applicable Ngne
No control device or

CHAMPLIN 444 B-3 1Pump Constructed process Not applicable Not applicable None
No control device or

CHAMPLIN 444 B-6 1Pump Constructed process Not applicable Not applicable None
No control device or

CHAMPLIN 444 C-1 1Pump Constructed process Not applicable Not applicable None
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BP America Production Company

Wamsutter, WY

NSPS Subpart 0000a Annual Report

Storage Vessels

Longitude of If new affected facility [Records of deviations
Was the storage Latitude of Storage |Storage Vessel or if returned to service fwhere the storage Have you met the
vessel constructed, |[Vessel (Decimal (Decimal Degrees |during the reporting vesse! was not If removed from .
- . . requirements Removed from service . Returned to service
Storage Vessel ID * madified or Degreesto 5 to 5 Decimals period, provide operated in ecified in during the reportin service, the date R
Well Name (§60.5420a(b)(1){ii) and |reconstructed Decimals Using the |Using the North  |documentation of the  jcompliance with Speo c410alh d - 3, . P £ removed from service. . g? . P 8
§60.5420a(b){6)(1)) during the reporting |North American American Datum |VOC emission rate requirements * ?3)?; 410a( )(2.) = :’;6?54203 bYENW) . :’;g(')omz()a (BYE)I)
period? * Datum of 1983} * |of 1983} * determination according|(§60.5420a{b)(6){iii) (560.5420a(b)(6)()) ’ (§60.5420a(b}(6)(v)) )
{§60.5420a(b){6){i)) |{§60.5420a(h){6)i)} [(§60.5420a(b)}ENi|to §60.5365a(e).* and )
3 (§60.5420a(b){6Xii)) §60.5420a(c)(5)(iii))
Chain Lakes 29-50d Pad 4 Condensate Tanks Constructed 41.93248 -107.94253|See attachment None Yes No Not applicable No
Monument Lake 11-50 Pad 6 Condensate Tanks Constructed 41.89411 -107.88851|See attachment None Yes No Not applicable No

Storage Vessels Constructed, Modified, Reconstructed or Returned to Service During Reporting Period that Comply with §60.5395a{a)(2) with a Control Device Tested Under § 60.5413a(d)

Latitude of Control

Please provide the file

Please provide the file

Device (Decimal Logit;:i;ig::\:; . ::::eiii:i:zrf‘t:;lr;i name that contains the
Model of Purchased | Serial Number of | Date of Purchase Degreesto 5 ) Records of No Visible
Make of Purchased - s - Copy of Purchase Order _ ) Degrees to 5 Decimals . | Flame Present at Al ) .
Well Name Device * Device Purchased Device o Decimals Using the Using the North Inlet Gas Flow Rate Times of Operation * Emissions Periods Greater
. |(860.5420a(b)(6)(vii}| (§60.5420a(b)(6){vii| (§60.5420a(b){6)( N North American o (§60.5420a(b)(6){vii} . [Than 1 Minute During Any
. L f 5420
(560 54230:éb)(6)(vi1) and yand vii} and (860 542::éb)(6)(w) Datum of 1983} * Amen;e;;;a: um o and (860 5428:;'3)(6)(“') 15-Minute Period *
R §60.5420a{c)(5){vi)( | §60.5420a(c)(5)(vi} |§60.5420a(c)S)(vi (§60.5420a({b}{6){vii) . | §60.5420a{c}(5)(vi){E)) , (§60.5420a(b)(6){vii) and
\ 60.5420 C 60.5420 §
§60.5420a(cHSNVINA)) A) A) \(8)) §60.54202(GGHMVIHCI) - Leosasatnond) = 542031“;;(5"”“" §60.5420a(c)(5)(VI)(F)2 )
§60.5420a(c)(5){viXD) §60.5420a(c)(S)vi)ON| s D@ P!easa.a provide only one
} , file per record.
one file per record.
:;g.: pitiiaserorder bt ; e.g.: pilotflame.pdf or |e.g.: noemissions.pdf or
e.g.: Incinerator Guy e.g.: 400 Combustor |e.g.: 123830392  |e.g.: 12/10/16 XYZCompressorStation.p e.g.: 3412340 e.g..-101.12340 e.g.. 3000 scfh XYzCompressorStation | XYZCompressorStation.pd
pdf f
df
Chain Lakes 29-50d Pad Not Applicable
Monument Lake 11-50 Pad Not Applicable
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ENGINEERING CERTIFICATION

Originator: Dr. Suresh Iyer _ 10/20/2017

Signature Date

By means of this Professional Engineer Certification, I hereby attest to the following;

* 1 am familiar with the requirements of NSP$ 00QQa and have verified that this
Engineering Assessmient has been preparéd in accordance with the requiremients 6f
this régulation,

* Tormy agent have visited and examined the facility;

*  Site visit records validate engineering data provided by BP

* I have verified that this Engineering Assessment has been prepared in accordance with
good engineering practice. including consideration of applicable industry standards;

» Thave verified that the Engineering Assessment is adequate for the facility.

Pat Brunette, PE 4 —
Wyoming PE Registration #PE11358 bW ’fr)i,»gﬁé.'f‘,,‘
Wyoming Certificate of Authorization for Enercon Services, Inc. #50943 Rl '
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Engineering Assessmerit
Monument 11-50 Pad
Chain Lakes 29-50d Pad

1 INTRODUCTION

1.1 Introduction

BP America Production Corupany (BP) operates two (2) sives. Monument 11-50 Pad
and Chain Lakes 29-50d Pad, in the stale of Wyoming that are subject to the New
Source Performance Standards (NSPS) OOQQa. This regulation targets chesnical
storage vesisels at Ol & Gas (O&G) facilities that have the potential to emit Volatile
Organic Compounds {VOC) emissions equal 10 or greater than 6 tons per year (ipy).
If the storage tauk emissions are subjeet to NSPS Q000a, tlien the emissions froin
the storage tank should he reduced by 95% using & closed vent system.

The purpose of this Engineering Assessment Report is to analyze the VOC emis-
sions of the closed vent systems on both Pad sites. This Engineeriug Assessmendt
teviewed the design data to estimate the eapacity of the consrol systeiu, m1 this case
the Ahutec 100 Cembustor System. In addition to this, the engineering review in-
cluded a field visit to inspect the closed vent system and validate the design data
provided with the actual field conditions. The engineering anelysis of the control
device was to ensure that all emissions from the storage vessels are routed to the
control device and that, the control device is of sufficient design and capacity to ae-
commodate all emissious from each Q&G Pad site.

The Enginecring Assessment Report is cutlined tu provide an overview of the assess-
ment methodology and then discusses the results and couclusions. Enercon Services,
Inc. (ENERCON) conducted site visits on September 11. 2017 and collected data
from the two Q&G production well sites; Monument 11-30 Pad and .Chain Lakes
29-50d Pad. Appendix A provides the locations of the two sites.

FZENERCON Page 1-1 October, 2017



2p

Engineering Assessment
Monument 11-50 Pad
Chain Lakes 29-50d Pad

2 METHGODS AND RESULTS
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2 EXPERIMENTAL METEODOLOGY

2.1 Methods and Results
2.1.1 Calculation of Heat Duty Requirements

Each of these two sites {Chain Lakes and Monument) operates four {4) Abutec 100
combustor. Fach of these combustors can handle a maxirmum inlet Sow rate of 275
Million Standard Cubic Feet per Day (MSCFD) and the rated Lieat capacity of a
Dusl AB-100 sysiem is 18.4 Milliou British Thermal Unit per hour (MMBTU/hr).
The Abutec 100 combustor provides 98% destruction rate efficiency (DRE). Relevant
data used in this engineering review regarding the Abulec 100 systemn are included

m Appendix B.

A site visit was conctucted to assess the closed vent system (including the tanks and
the control devicej. Details of the field inspections are provided in the Section 2 1.2.
Engineermg data was collected during the course of this engineering review and used
further during the analysis 10 ensure the adequacy of the system such that thev
comply with the regulatory reguircments of §60.5411a

Based on O&G speciation data (in Appendix C) and the gas-to-oil ratio in the
HYSYS output shown in Figure 2.1 was estunated 1o be 168 standard cubie foot
(scf)/stock tank barrel (stb] at 55 pounds per square inch gauge (psig) and 75° F
heater treater operation aud the lower heating value (LHV') of the gas at the sites
are 2,496 BTU/scl Use of LH\" ensures that a lower, conservative, oil throughput
o the tank is estinated to ensure the adequacy of the control System.

Vapor emission to. combuslore

Temperature | 7000F
Pressure | 42.20 | psia
Moiar Flow | {6885 |scls
| Lower Heafing Value | 2496 | BlSCF
TVaper | Mass Flow | 0.8648 | ibinr

emission 10| aster Comp Mass Fiow (Methane) | 60327 | lo/hr

acyubiisfors Master Comp Mass Flow (Ethane: | 0.1056 |b/ar

i Master Comp Mass Fiow (CO2) G.0018 [hr

. Master Comp Mass Flow (Nitroger:) | €.000% | b
D e . Storage
To: , Tank |

tan niet ; Sales
valve .-{,—-}_ ¢
Arberit condansate ;
: heat Sales cordansate
Tolank l Std ldea Lia Vio! Flow | 1.000 [ barrerday
Temperalure | 75.00 [F |

Pressure | 66.50 |psia

Figure 2.1: HHYSYS simulation results provided by BP,

FIENERCON Page 2-1 October, 2017
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Using the O&LG data and the Abutec 100 design data, a design capacity in units
of sth/day of uil that ean he handled by the Abutee 100 system can he calenlated.
This design datla can then he compared againsi. actual production data to set the
threshold for actual throughput of oil to the affected storage tanks.

var [ BTU en (sl (std 1 fday\ ., . (BT _
9. 496 (-Mf) 108(5&) x(dny') 71 (mhaw)_g.h 10 ( - ) (1}

. (ib) B 9-2x10“(‘%‘—'-) (25
o) = R

sty sth\ .

() =" (.m) @

Equation (3) provides 1he maximum amount of oil (with the specifications. LHV of
2,496 BTU /scf and 168 scf/sth) that can be handled by one Abutec 100 Combustor
with a rating of 9.2 NMBTU /hout,

Given that there aye fomr Abutec 100’s at each of the two O&C well sites, the
maximum amount of eil thronghput that can be handled at each site is cstimated to
be 2,108 sth/day. This asswunes that there are two Dual AB-100 combustors with a
total rating of 36.8 MMBTU /hr.

At surface conditions, the design capacity of 2.180 bbl/day is a lot higher than
the estimated average condensate production rate of 351 bbl/day at Monument. Lake
11-50 Pad and 262 hbl/day at the Chain Lakes 29-50d Pad (see attached docu-
mantation/calculations provided in the Air Permit Application for the two sites in
Appendix D).

2.1.2  Site Visit Observations
The locations of the two O&G well siteg are provided m Appendix A.

2.1.2.1 Chain Lakes 29-50d Pad Chain Lakes 29-50d pad has cight, 400-barrel
Lauks Theve tanks include 4 condensate (anks, 3 produced water tauks and one
blow-down tank to receive mitial flow during completion. Other equipment at this
wocation includes three production umts, three line: heaters, one glycol dehvdrator
uit; one horizontal 6 x 20 heater treater and one comipressor

2.1.2.2 Monument 11-50 Pad Momumnent Lake 1530 pad has seven 400-barrei
tanks. These tanks inchude 5 condensate tanks. | produced water tanks and one blow-
down tank Other equipment at this locativn includes two production units, two line
heaters and one hornzovtal 3-phase separator.

=
m
v
3
Q
<
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Iuspections to confirm the operation of a elosed vent system at these tiwo sites in-
cluded documentation of olfactory chbservations and visnal observations. It is also
noted that BP currently perforins monthly mfrated carnera Imaging using FLIR cam-
eras. Details on the equipment present 21 the two sites are provided jn Table 2 1

BP has & voluntary Operations Mamtenance & Inspection {OM&1) plan with the
stale of Wyoming Departnient of Environmental Qualitv. This plan requires BP
to couduct more frequent FLIR inspections and shorter response times to reported
leaks BP has an active Leak Delection and Repair (LDAR) program in place at
both O&G well sites. FLIR inspections are conducted monthily uutil the caleuiated
uncontrolled emissions fall below 100 tons then they perform quarterly FLIR inspec-
tions per the OM& I plan. Currently the State reguires quarterly inspection, however,
only ouc of these inspection is required to be performed with optical gas imaging,
BP conducts three tvpes of inspections: '

e Imtial /Annual Method 21 using an OV (organic vapor meter)
o Initial/Seuu-annual FLIR to address Federal LDAR

o Monthly initial for Wyoming FLIR while calenlated amissions are above 100
tons theu quarterly with the FLIR.

In addition Lo this the design data provided by BP was corrcborated by the inspec-
tion of equipment present at these two sites during the field inspections. Figures 2.2
aid 2.3 ou the lollowing page provide some of the nameplates and the equipment
present at, the site,

e — Equipment Count Equipment Count
Equipment Type Chain Lakes Monument
Condensate Tanks 4
Produced Water Tanks 3
Blow-down Tariks I
Glyeol Units I
Luie Heaters 3
1
1
4

I B R e 1

Horizonta] Heater Treaters
Compressors
Abutec 1008 Combustors

Tahle 2.1. Equipment with Air Emissions a1 1he Chain Lakes and Monument Sites

FEIENERCON Page 2-3 Cctober, 2017
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Figure 2.3: Tanks at the Chain Lakes site.
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2.1.3 Tank Back Pressure Calculations

Tank backpressure caleulations (in cunces per square iech  0z2/in?) were conducted
by first estimating the flash gas flow rates in ProMax using the Q&G composition
data in Appendix C and the design throughput data provided in Appendix D. The
valculated backpressure was compared with thie relief pressure set pomts en the tanks
of 12 oz/in? (data provided by BP) To be conservative a flow multiplier of 1.5 was
used in the backpressure calculations Additionally, clevation change (difference in
elevation between the top of the tank and the nlet of the control device] was set
al 20 feet and 0.1 inches of statie liguid in low spots of the closed vent system 1o
provide a conservative estimate of the backpressure ju the tanks. The control de-
vice backpressure of 4 oz/in’ was nsed. based on design capacity date provided by BP.

The ProMax Vent Calculator ool (seé report in Appendix E) cannot handle back-
prossure: computations [rom the oil and produced water tanks at the same time
Therefore. all the three produced water tanks at the Chain Lakes site were modeled
as vondensate tanks. Monument site operates one produced water tank and wes ex-
cluded from the flow caleulations. This 18 because, to provide conservative estimate
of gas flow thronghpns, in the vent header system, a flow multiplier of 2.79 was used
in the calculated gas flow rate of 60 MSCFD in both Chain Lakes and Momument
sites. Therefore, this additional flow is expected to sufficiently accommodase for the
gas due to produced water flashirig at the Monument site. As a resulf, this provided
ke maxinum heat duty load in the four Abuter 100 combustors (36.8 MMBTU /hr
- 9.2 MMBTU /hr from each combustor)

Vent header drawings was provided for Chain Lakes and Monument sites and was
used to calculate the pipe lengths and estimate the number fittings in each seg-
ment, Pipe internal diameters was used a provided m this drawing and was nsed as
such. Appendix E provides the backpressure calculations results. ProMax process
flow sketch (used for flash gas flow caleulations), vent header drawings (froms BP) for
Chain Lakes and the Monument sites, Based on the abeve inputs snd assumptions,
the backpressure calculations at both Chain Lakes and Monument sites were suffi-
ciently lower than 12 ¢z/in? (including a conirol device AP of 4 oz/in®) suggesting
that the closed vent svstem was adequately designed.

FIENERCON Page 2.6 October, 2017



bﬂ
o

Engineering Assessment
Monument 11-50 Pad
Chain Lakes 29-50d Pad

4 CONCLUSIONS
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3 CONCLUSICNS

This Engineering Assessinent Report was conducted to evaluate the adequacy of the
control svstenn to cffectively reduce the VOC emissions by 95 percent by weight or
greater frown the affected tanks in the two sytes, (1) Monument Lake 11-50 Pad, and
(2} Chain Lakes 26-50d Pad . This assessment was conducted to fulfill the require-
ments in regulation §60.5411a where the engineering review 1s certified by a qualified
professional engineer,

The design conditions suggest that the Abuter 100 Combustor can handle more
than 6 times the permitted capacity at the Monument Lake 11-50 Pad and the
Chain Lakes 29-50d Pad can bandle more than 8 {imes the pernitted capacity. Ad-
ditionally, backpressure from the tanks and its calenlated capacitics were snfficiently
lower to provide a closed vent system.

Site visit 1speections suggest that the closed vent sysrem has been constructed aide-
quately according to the design specifications.

E3ENERCON Page 3-1 October, 2017
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9 ABUIES —
Bttt 16310 HRATTON LANE | BIUM.DING 3 #3050 | ALSTIN Tx 70729

ENGINEERING PROPOSAL

DUAL AB-100 QUAD-O ENCLOSED COMBUSTOR
WITH
MULTI-NOZZLE BURNER ASSEMBLY

PROJECT NAME DUAL AB-100 ENCLOSED COMBUSTORS FOR BP, WYOMING
PROJECT LOCATION WYOMING, USA

PREPARED FOR YEVGENIY KONDRATENKQ, PriD, PE, FACILITIES ENGINEER
BRITISH PETROLEUM
MOBILE: +1 281 832 3255
LYNC: +1 832 6185309
YEVGENIY.KONDRATENKQ@BP.COM

SALES CONTACY BEAU HIGGINBOTHAM, REGIONAL SALES MANAGER - GULF COAST
T-1(713) 8284241
BHIGGINBOTHAM®@AEREON.COM

TECHNICAL CONTACT ALFONSO MORENO, APPLICATIONS ENGINEER
T+1(512) 836-9473 x 124

AMORENO@AEREON.COM
QUOTE NUMBER 16-10727 REV4
DATE: November 1, 2016

FEAENERCON Page B-1 October, 2017
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1.6 INTRODUCTIOM

Flare Industries is pleased ta offer the Dual AB-100 Quad-O Certified Combustors to meet the specified needs of
your application. The AB-100 Quad-O Combustors is 3 non-temperature controlled enclosed fiare that offers fugh
destruction efficiency and low emissions. The AB-100 Combustors has proven successful in the North Amarican

Oil & Gas market.

ADVANTAGES OF USING ABUTEC's UNIQU_E FLARING TECHNOLOGY:
Low Emission Technology {High Destruction Efficiency and Low NOx and CO)
Compact & Easy to Install Design

1.2 COMMERCIAL SUMMARY

1.2 STATEMENT OF WORK

ITEM  QTY

DESCRIPTION PRICE
Dual AB-100 Combustor Package

1 Z  Combustion Chambers

& 5 2 B &

Rated Heat Capacity 18.4 MMBtu/hr

33" Diameter enclosed combustion chambers, 16 ft averail height
Sinigle piece design for ease of transportation and installation

(1) Type K Thermocouple for Temperature Indication

37" Diameter Baseplate Assembly

includes (1) 5* x 10° Maunting Skid for both Combustion Chambers
Material of Construction

« Flare Stack Enclosure: 304 SS

2 2 Internal MuRi-Nozzle Burner Assembly

Proprietary Design Promotes Air vduction & Complete Combuistion
5:1 Smokeless Turndown of Proposed Waste Gas

Requires No Assist Gas, No Steam, No Premixing, and No Blowers
3" x 1508 RESO Stainless Steel Inlet Nozzle Far Waste Gas

304 Staintess Steel Piping

Gas Fittings in Accordance with NFPA, UL, and/ar C5A

Flarg Iniet Line Consisting of:

¢« Pneumatic Transniitter

+ Pneumatic Valve

3 2 Profire Pilot Assentby:

-
.
a

2lFage

Primary Ignition system

High-energy, spark-type pilot

Ya-inch FNPT pilot gas piping connection at grade
Pilot Gas Valve Train consisting of:

« [solation Bali Valye

« Salenoid Valve

~ON Page B-2 October, 2017
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4 2 Profire 2100 ignition System
«  Fully Integrated Control Panel/ Cabinet
«  NEMA4 controls enclosure
» ignition Transformer and Includes all required accessaries

5 1 Documentation Package
«  Additional Operating and Malntenance Manuals
»  Drawing Package:
= Piping & Instrumentation Drawing
General Arrangement Drawing
Profire Manual
Spare Part List

D & a

6 1 Integrated System Skid
»  Skid Dimensions 5 ft. x 10 ft,

Customer Prapesal 16-10727

Total for Dual AB-100 Combustor System {items 1 - 6} $31,560.00
Note: 10 % Discount will Apply with Qty {5) Unit Purchasé
Price per Unit with 209% Discdunt $28,404.00
OPTIONS
7 1  Solar Package 24 VDC $1,575.00
« Includes Salar Panel and Battery

8 1 ABUTEC 100 Stack Extension to a Total of 20 feet $1,470.00
9 1  ABUTEC 100 Knotkout Pot $1,243.50
10 1 ABUTEC 100 Bird Protection Scréen £758.63
11 1 ABUTEC 100 Alr intake Wind Guards $381.94
£2 1 ABUTEC 100 Alr Intake Flame Arrestor $3,659.15
13 1 Datalogging {Includes Modhbus) $ 51530
14 1 Lotof ABUTEC Recommended Spare Parts for Start up $572.00

1.3 VvALDITY

The prices in this quctation are valid for 30 days.

31luge

FIENERLZOW Page B-3
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1.4  DELIVERY
Estimated Delivery Time: 3 -5 Weeks ARQ (Client Approval Waived)

*The quoted delivery Is based upon our cufrent production schedule / shop load  An updated defivery schedule will be
available at ime of order.

1.5  SHIPPING TERMS

D Ex-works. Austin, TX
X Ex-works: Point of Manufacture

[ FcA: Houston, TX

1.6  PACKING AND St RATION

Export packing and crating when guoted as an gption only inchudes technology items.and dees not
inciude stacks, vessels, skids, ladders and platforms, or utitity piping.

[X] Inland freight packing
L] Export packing
[I Storage and preservation crating - 90 days maximum storage

1.7 TR PAYMEN

Progress payments as per the foliowing*:
100% Upon natification of readiness for shipment, net 30

*Payment tenms are only vald as long as client 15 approved for ceedix by FIi's financlal mstitution. Three credit
references and financial staternents may be requested for this purpose.

1.8 INSTALLATION - COMMISSIONING

Domestic **
Daily Labor Rate $1,400.00
Travel Rate $1,400.00
Overtime Rate 3200.00/Hour
Travel Expenses Cost+ 20%
Standard Work Day 8-Hour Day

**Daily Rate includes Accommodatiens, General Expenses, Subsistence, Tolls, & Local Transportation

4|Prge
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1.9 SPARE PA LIS

Lontrol System
Part Quarnitity Unit Cost
Stack Thermocouple 1 $122.50
Stack Thermocouple Tharmoweli 1 $60.58
Ignition Transfarmar 1 $388.00
Total. $571.08
2.0 TECHNICAL SUMMARY
2.3 IGN | DITIONS
Max inlet flow rate {at 1,600 Btu/ft3); Dual AB-10Q: 275.0 MSCFD
Rated heat capacity {Dual AB-100) 18.4 MMBtu/hr
[rilet Temperature: <130degF
Minimum Pressure required for operation: 4 ozfin*
Smokeless flow rate. 0 100% of Max Flow, Meets Ringelmann 1
Destruction Rate Efficiency 98% DRE
2,2  SITE CONDITIONS
Ambiant Terperature: 201090 Deg F
Wind speed for radiation calculations: 20 mph
Wind speed for structural calculations; 120 mph
Seismig classification. {to be advised by client)
Elevation (above mean sea level): {to be advised by client)
Humidity for radiation calculations: (te be advised by client)
Solar radiation: 300 Bw/fi2-hr
23 UTILMIES
Priot gas. 58,500 BTU/Hr required per pilot
{Optional) If Natural Gas is used: 65 SCFH @ 8 - 10 psig (per ignitar)
Purge gaskh 7.4 SCFH {3” Burner)
Electrical: 24 VYDC {controls)
Instrument Air: 20 psig Minimum
§|Pagn
FIENERCON Page B-3 October, 2017
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24  DESIGN {FICATIO

©  Gas composition has ot been proviaed. Combustors have been sized based on an LHV of
1,600 Btuffit3

25 NTATION

Flare Industries will provide the fallowing documentation along with the equipment on this project:

[ Piping and mstrumentation diagram (P&ID)}

D Mechenical generat arrangement

] Ledder iogic Diagranis

[ control Enclosures Drawings

EQ Operating & maintenance manuals {upon shipment}
O] manufacturing Record Books (MRB)

2.6 QUALITY / NON-DESTRUCTIVE TESTING

Visual inspection

Dimenstonal check

Factory acceptance test: ignition system only
Dry film thickness: painted carbon steel components only
Radiography extent:

Dye pensetrant examination extent:
Ultrasanic testing extent;

Magnetic particle examination extent
Hydra-testing extent’

Prneumatic testing extent

Hardness/impact Testing

P

OOOODOOC XRRK

2.7  EXCLUSION LIST

This Proposal is offered i accordance with the below Technical Exelusions. These tems can be included jn our
scepe of wark upon client request, subject to price ang delivery impact.

TECHNICAL EXCLUSIONS

1. Civil and fountiation design for any equipment including dead men, anchor bolts or nuts, design of anchor bolt

length or projecticn as this is part of avit engingenng foundation desgn

This design s exclusive of all externat loadings due to upstream piping. Wind, selsmic and temperature

loadings have peen considered, Allowable nozzle Joads other than these published by API537 are not

considered.

3. Bolt Kits at batrery lindit flanged connections.

Suppiy to Custeme: of shop details, fabrication drawings or proprietary calculations

5. Ingtallation of equipment mcluding supply of crianes and/or personnel. General installation mstructions and
assembly drawings will be provided, however, detaded erection instrugtions and drawigs are excluded. These

>
6! apge

p 3
B

o
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Customer Proposal 16-10727
instructions are meant to provide guidance and general steps to complete the nstatlation. Thase procedures
are rot intended to be a substitute for expenesced installation personnel Field assembly and erection of the
fidre i outside the scope of work to be provided by Flare Industries and is the sole responsibility of others it
Is understood that the field contractor retained for this purposg is familidr with the assembly and erection of
tall towers.

6. No interconriecting piping, wire, or condult is included between proposed equipment, unless stherwise
indicated in the scope of work section of proposai.

7. Theignition system / control panel { pilots and refated valve trains are = Fare Industries’ standard package.
As such, they are designed and/or manufacturac according to our standards and procedures, using our
standard components. All valve train components have the following characteristics - % to % inch diemeter,
threaded. fittings, carbon steel vonmstruction. No other materals, digmuters, flange ratings, pipng
specifications, or additional materials or .instrumentation are included. nor do any client suppited
specifications apply, unless spacifically agread to in writing by Flare industries.

8. Dispersion calculations, nozzle foad calculations, finite elemerit analysis or other stress analysis, apart from
structural calculations of the stack,

8 NACE complant carbon steel is not included, unless specifically mentioned under the scope of werk section
of the proposal,

10 I¥NACE comphant carbion steel is groposed, materials which excerd the tequiremerits of NAGE MR-01-75 are
not Lonsidered.

11. Passivation ot pickiing of stainlass. stepl materials or proeeduré, post weld heat trearment, procedures. or
associated charts.

12 Any testing or procedures not marked ss included id the quality / testing section of proposat.

13 Aereoncr Abuter standard weld procedures apply to our equipment, unless otherwise stated in our proposal.
Any request to alter or modtfy our current weld procedures based upon clients’ internal speafications i
currently excluded from aur scope of supply. ifnew pracedures are requested by the client, prics and delivery
impact will apply.

14, Hydro-testing or procedures of any piece of equipment other than stamped ASME pressure vessels, unless
specifically indicated in the proposal.

15, Patnting or coating for stainless steel, internal surfaces of equipmant br galvanized equipment.

16. External insulation, insulation clips arheat tracing of any kind. Refractory or insulation is included for enclosed
cambustion devices.

17. Armored table or cable tray of any kind. We are supplying our stundard wire and conduit Within our hattery
linits.

18. Material gertification as per BSEN 10204, 3.2 (formerfy 3,14 and 2 1¢j-

COMMERGIAL EXCLUSIONS

1. Whereas regards statements in client specifications o purchase orders concerning specification ardet of
precedence, piease be advised that Flare Industries’ proposal, including tts integral exclusion hist, precedes
and precludés all other docurnents oragreements whether written or verbal,

2. Freight costs and logistics will be offered to our clients as an opticnal price or as part of the bese price, but
‘hot at cost as the phrase "prepay and add” 15 sometimes interpreted

3. Fiare Industries strictly prohibits the use or sale of our équipmant in countries sanctioned by the United States
Government suchgs, lran, Svna, Sudan, North Korea, and Cubz

4. “Third Party lnspaction

5. Ali documentation will be sugplied in Acrobat pdf format, not Word, Excel, Autocad, or any othgr format.

6. Please note that docuimentation and drawing delivery dates are as stated in our proposai, however, if a VDS
applies ta the project, all delivery dates must be agreed to in writing on a document by document basis.

7. Documenrtation Legalization Costs.

TiPage

FIENERCON Page B-7 October, 2017



bp
ﬁ' Engineering Assessment
.} Monument 11-50 Pad

Chain Lakes 29-50d Pad

Customer Proposal 16-10727

8. Our operating and mamtenance manuais and quality. dossiers will be provided in the English language
Translation of the O&M manuals is avaifable at an additional cost, hawever, only text generated by Fit will be
translated, Drawings, cut sheets: data sheets and/or standard documents will be provided in English,

9. NoFH presence at meetings {includmg, but not limited to, kick-off meetings, HAZOP meetings, drawing review
and inspection / certification meetings) is included, unless explicitly mentioned'in section 1 3

10, Spare parts when guoted do not include crass settioral drawings, export packing or freight.

11 There are no bank guarantees, performance bonds, or warranty bonds included in our scope of supply or
price, Cost for these requirements wifl be added on to our base price quoted as options. All bond and/or bank
guarantee formats, if applicable, must be agreed to In writing By Flare industries.

12. Storage of equipment after notification of readiness for shipment

3.0 D CONDITI

QOuroroposal is based upon Flare tndustries’ “Standard Terms and Conditions of Sale,” We Kave attachad
a copy for your reference.

D) ABUTEC

ADVANCED BURNER TECHNOLOGIES
An Aereon Company

“THE FOCUS OF OUR TEAM &5 TO PROVIDE CUTTING EDGE COMBUSTION AND ENVIRONMENTAL TECHNOLUGY,
EXPERIENGE, INNOVATION, AND SUPERIOR SERVICE; ALL OF WHICH GIVE OLR GROWING CLIENT BASE SUCCESSFUL
SOLUTIONS AND THE HIGHEST LEVFL DF QUALITY AND SATISFACTION.”

8jfPurgc

RO
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Flash Emissions Determination
Wamsutter Field 2005 (Combhied Field)
(2008 Submission)

Procedyre

Pressurized sampies of both wei gas downstream of the production unit and condensate
downistream of the production unit were obtained from four different wells and
analyzed by Questar based in Rock-Springs, Wyomung in June, 2005. Detajls of the
sampling and enalytical protocols ean be obtained from the Questar fab in Rock
Springs.

These compaositions were averaged based on flowrate for each compound shown to
arnve al a weighted average composition for both the wet gas and the condensate at

Using gas and condensate production data for the specific wells sampled, an average
“well stream™ composition was constructed for input mto the HySys pracess simulation
System. A process system representing the well site equipment and flows was
constructed within HySys.

Sunulation runs were made at separator discharge pressures of 300 pst, 400 psi, 500
psi, 600 psi, and 700 psi to determine flash emissions in. units of pounds per “Stock
Tank Barrel” (STB) (Barrels which remain in the tank as iquids for firture sales) for
methane, ethane, VOC's (hydrocarbons C3 and heavier), and Hazardous Air Pollutanis
(HAP's) (n-hexane, benzene, cthyl-benzene, xylenes, toluene). Separator outle;
temperatures were held at constant 75 degrees F for the simulation runs.

For each of the farget compounds/families, the sunutation run dafa was used to
construct regression equations which yield flash tank emissions in terms of Ihs of the
target per ST as a function of the separator discharge pressure,

These calculations are submitted as representation of the Wamsutter Field.
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Pressure: 300 pai

Based on 0.43 MiMscid Gas srid 6 27 bpd Condensate

Mame Gag Condensate To_Sep To-Sep!
Vapour Fraction t 0 0986012707 0986012707
Temperature [F} % 75 7403535562 7403535562
Pressure [psig} 2853 2853 2853 2853
Molar Flow MMSCFD] 0.43 6.57E-03 0436506596 0.436506596
Mass Flow [ib/hr] 032.3878634 61.97689085 U94.3647543 9943647543
Specific Gravity <smply> 0684172151 <empty> <empty>
L:quid Volume Flow [barreliday] 187 1672085 627 1934372065 193.4372065
Heat Flow [Btufhr] 1765299 12 -53336 57282 -1818635.693 -1818635.693
Mass Density Phiftd] 1103851862 42 71030312 1.177336234 1.1 77336234
Comp Mole Frag (CO2) 2.73E-02 5 90E-03 2.70E-02 2 70E-02
Comp Mole Frac {Nitregen) 1.71E-03 1 50E-05 1.69E-03 1.69E-D3
Comp Molg Frac (Methans} 0.849810859 636E-02 0.838100917 0.838100917
Comp Male Frae (Ethane) 6.81E-02 4 23802 6.77E-02 6.77E-02
Comp Mole Frac (Propare) 317802 6 46E-02 3.22E-02 322&-02
Comp Mole Frac (-Butane) 6 36E-03 3.34E402 B.76E-03 B.76E-03
Comp Mole Frag (n-Butane) 7.11E-03 5.57E-02 7.83E-03 783603
Comp Mole Frac {i-Pentans) 2 42F-03 4.70E-02 3 08E-03 3.08E-63
Comp Mole Frac (n-Pentane) 1.99E-03 4.82E-02 2.68E-03 2 68FE-03
Comp Mole Frac (Cycidpentane) o 0 0 0
Comp Mola Frac (n-Hexara) 6.48E-04 4 31E-02 1.28E-03 1.28E-03
Comp Mole Frac {Cyclohexane) 3.18E-04 Qo 3.13E-04 3 13E-04
Comp Mole Frac (22-Mbutance) 4.30E-05 1 56E-03 6 86E-05 6.66E-05
Comp Mole Frao (23-Mbutane) 1.64E-04 7.55E-03 2.74E-04 2.74E-04
Comp Mole Frac {2-Mpentane) 4.88E-04 2 53E-02 8.57E-04 8.57E-04
Comp Mole Frai {3-Mpentane) 2561E-04 1.39E-02 4 54E-04 4.54E-04
Comip Male Frac (p-Heptane) 5.87E-04 0.197522 3.52E-03 3.52E-03
Comp Mole Frac {Mcyclohexane) 322E-04 0 3 17E-04 317E-04
Comp Mole Frac (224-Mpantane) 3.80E-05 € Q9E-03 1.28E-04 1.286-04
Comp Mole Frac (Benzene) 1 49E-04 1 05£-02 3.03E-04 3.03E-04
Camp Mole Frac (Toliene) 1 74E-04 4 23E-02 8 02E-04 8.02E-04
Comp Mole Frac (E-Benzene) 5 00E-06 1 36E-03 2.528-05 252805
Comp Mole Frac {m-Xyieney 410E-05 7.09E-02 1.10E-03 1.10E-03
Comp Mole Frac {o-Xylene) 6.00E-06 7.07E-03 1.11E-04 1.11E-04
Comp Mole Frac (n-Octane) 137E-04 6.38E-02 1 09E-03 1.09E-03
Comp Male Frac (-Nonane) 5.90E-05 4 30E-02 6 B9E-D4 6.99E-04
Comp Mole Frac (n-Decane) 6 0DE+0D 0.105364 1.57E-03 157603
Molecular Weignt 19.74727855 B6.74710943  20.7459825 20 7459825
Comp Mass Frac (CO2) 6.09e-02 2.99E-03 5.73E-02 5.73E-02
Comip Mass Frac {Nitrogen) 2 43E-03 4.84E-06 2 28E-03 2.28E:03
Comp Mass Frac (Methane) 0.690482571 118E-02 D ©48104725 0 648104725
Comp Mass Frac (Ethare} 1 04E-Q1 1 47E-02 g 82E-(02 9.82E-02
Comp Mass Frac {Propane} 7.08E-02 3.28E-02 6.84E-G2 6.84E-02
Gomp Mass Frac {-Butane) 1.87E-02 2.23E-02 1. §9E-02 1 89E-02
GComp Mass Frac (h-Butaneg) 2:00E-02 3 73E-02 2.19E-02 2 19E-02
Comp Mass Frac {i-Pentane) 8 85E.03 3.91E-02 1.07E-02 1.07E-02
Comp Mass Frac (n-Pentane) 7 28E-03 4.01E-02 9 336403 9.33E-03
Comp Mass Frae (Cyclopentane) 0 0 0 0
Comp Mass Frac {n-Hexane) 2 83E-03 4.28E-02 5.32E-03 5 32E-03
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Comp Mass Frac (Cyelohexane) 1 36E-03 ¢ 1.27E-03 1 27E-03
Comp Mass Frac (22-Mbutane) 1.88E-04 1.55E-03 2.72E-04 2.72E-04
Camp Mass Frac (23-Mbutane) 7.16E-04 7.60E-03 1.14E-03 1.14E-03
Comp Mass Frae (2-Mpentane) 2.13E-03 2.51E-02 3.56E-03 3.56E-03
Comp Mass Frac (3-Mpentang) 1 10E-03 1 38E-02 1.89E-03 1.80E-03
Comp Mass Frac {n-Hepiane} 2.98E-03 022816544 1.70E-02 1,70E-02
Comp Mass Frac (Mcyclohexane) 1 BOE-03 0 1.50E-03 1.50E-03
Comg Mass Frac (224-Mpentane) 220E.04 8.02E-03 7:06E-04 7 06E-04
Comp Mass Frac {Berizene} 5.89E-04 9.44E03 1 14E-03 114E-03
Comp Mass Frac (Toluene) 8.12E-04 4 49E-(2 3.56E-03 3 56E-03
Comp Mass Frac (E-Benzene) 2.69E-05 1 6BE-03 1.28E-04 1.29E-04
Comp Mass Frac (m-Xyléne) 2.208-04 8.68E-02 5 82E-03 5 62E-03
Comp Mass Frac (o-Xylene) 3.23E-05 8.65E-03 5.69E-04 5 69E-04
Comp Mass Frac (n-Octane) 7.92E-04 8.40E-02 596E-02 5.98E£-03
Comp Mass Frac (n-Nonane) 3 83E-04 6 36E-02 4.32E-03 4 32E-03
Comp Mass Frac {(n-Decane) 0 0172820942 1 08E-02 1.08E-02
Total Mass Fractions 1.00E+00 1.00E+00 1.00E+00 1. Q0E+00
Tatal VOC Mass Fractions 1 43E-01 g9 71E-01 1.94E-01 1.94E-01
Total HAP Mass Fractions 4 51E-03 1 94E-01 1.63E-02 1.63E-02
TPY VOC
TPY YOG/STB
Lbe C1/STB
Lbs C2/5TB
Lbs C3+/STB
Lbs HAPs/STB
ibs n-Hexane / STB
Ibs Benzene / STB
1bs Toluene / STB
lbs E-Benzene / STB
Ibs Xylene / STB
Molar Flow (MMSCF / STB)
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Ta-sepl2 To-sales To-tank Tatanki Totankl2  Flash-Vap  Stab-cond

0.986188998 1 0 0203797439 0.239625435 1 ¢

75 75 75 51.07778882 75 7472681484 74 72681484

2853 2853 2853 -3198 -3.286 -3.496 3496

0 436506586 4,30E-01 6.03E-03 6.03E-03 8.03E-03 1 45E-03 4 58E-03
994.3647543 9365191148 5784563048 57.84563948 57.84563048 6 4200421 51.42559738
<empty> <ampty> 0888901793 <empiy> <empty> <empty=> 0715612269
1034372065 187621408 5805798433 5.805798433 5 BO5798433 0892522651 4.913276882
1818060 232 176866266 -4UI77.57216 -49377 57216 -48482 B9Y597 -7572 914125 -40900 78784
1.174605320 1108035011 43.00855686 0.891547856 (.721462141 7.85E02 4467299183
2. 70E-02 2.736-02 712E03 7 12E-03 7.12E-03 2.86E-02 3.09E-04
1.69E-83 1.71F-03 5.16E£-05 5.16E-05 5 16E-05 2 13E-04 2.27TE-07
0.838100917 0.848663603 B.38F-02 8 38E-02 B.38E-02 0.343997529 1 30E-03
6.77E-02 6.82E-02 354E-02 3.54E-02 354E-02 0 13737984 3.11E-03
3.22E-02 318602 557E-02 5 57E-02 5 57E-02 1.83€-01 1.54E-02

8 76E-03 6.46E-03 2 81E-02 2 81E-02 2 81E-02 8.79E-02 1.55E-D2

7 83E-03 7.31E-03 4 47E-02 4 47E-02 4 A7E-D2 8.12E-02 3 00E-02
3.08E-03 2 80E-03 3.79E-02 3. 79E-02 3.78E-02 4 27E-02 3.64E-02
2.68E-03 2 14E-03 4.15F-02 415E-02 4.15E-02 3.71E-02 4, 29E-02

0 0 0 0 ] 0 0
128E-03 7.10E-04 4 21E-02 4 21E-02 421E-02 1.31E-02 5.12E-02
3.13E-04 1 51E-04 1.19E-02 1.18E-02 1.19E-02 2.87E-03 1.48E-02

6 56F-05 4 52E-05 1.52E-03 1.52E-03 1 52E-03 8 41E-04 1,74E-03
2.74E-04 1 79E-04 7 03E-03 7 03E-03 7 03E-03 3 30E-03 8 21E-03
8.57E-04 543E.04 2 33E-02 2.35E02 2 33E-02 9 97E-03 2.75E-02
4, 54E-04 2 75E-04 1.33E-02 1.336-02 1.33E-02 5 08E-03 t .69E-02
3 52E-03 1.06E-03 0.180292985 0.180292996 ({ 180292995 185E-02 0231601701
3.17E-04 9.88E-05 1 59E-02 1.69E-02 1.59E-02 1,79E-03 2.04E-02
1.28E-04 4.02E-05 6.41E-03 B41E-03 6 41E-03 7 Q2E-04 8 226-03
303E-04 1.57E-04 1,07E-02 1.07E02 1.07E-02 3 04E-D3 1.32E-02
8.02E-04 2 07E-04 4 33E-02 4.336-02 4 33F.02 3 80E-03 5.59E-02
2.52E-05 2 65E-08 1.63E-03 183E03 1 63E-03 4:50E-05. 2 13E-03
1.10E-03 9.98E-05 7.23E-02 7.23E-02 7.23E-02 1.66E-03 §.48E-02
1 11E-04 9 47E-06 7.38F-03 7.38E-03 7.38E-03 1.58E-04 9.67E-03
1.09E-03 1.39E-04 6.87E-02 6.87E-02 6.87E-02 2 25E-03 B 98E-p2
6.99E-04 351E05 4 81E-02 4 81E-02 4 B1E-02 5 20E-04 6.32E-02
1 57E-03 SOBE-05 0.111527601 0.111527601 0.111527601 4 14E-04 0.146760792
207459825 1981273074 87.39068854 87.39088854 87 30068854 40.28876049 102.3270076
5.73E02 6 06E-02 3.59E-03 3.59E.03 3 59E-03 312E-02 1.33E-04
2.28E-03 2.42E03 1.65E-05 1 B5E-05 1.85F-05 1.48E-04 6.20E-08
0.648104726 0.687185707 +.646-02 1.54E-02 1.54E-02  0,136085896 2 04E-04
9.82F-02 1.03E-01 1.22E-02 1.22E-02 1.22E-02 1.03&-01 9 14E-04
B8 B4E-Q2 7.09E-02 2 B1E(2 2 81E-02 2.81E-02 0.200135792 6 64E-03
1.89E-02 1.80E-02 1 87E-02 1 87E-02 1.87E-02 9 79E-02 8 81E-03
2.19E-Q2 2,15E-02 2 98E-02 2 9BE-02 298E02 0,131618892 1.70E-02
1.07E-02 9 4BE-03 3.13E-02 3 13E-02 3.138:02 7 85€-02 2 57E-02
9 33E-03 7. 79E-03 3.43E-02 3.43E-02 343602 6.85E-02 3.02E-02
0 0 0 a 0 Q 0.
5.32E-03 3.00E-03 4 15E-02 4 16E-02 4,15E-02 2 81E-02 4.31E-02
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1.27E-03 S8.41E-04 1 18E-02 1158E-02 1.156-02 ©.00£-03 1.21E£-02
272E-04 1.86E-04 1.60E-03 1.50E-03 1.60E-03 1 80E-03 146E-03
1.14E-03 7.81E-04 6 93E-03 6.93e-03 6 93E-03 7.05E-03 6.92E-03
3.56E-03 2.36E-03 2.30E-02 2.30E-G2 2 30E-02 213602 2 32802
1.89E-03 1.19E-03 1 3E-02 131E-02 1 31E-02 1.09e-02 1.94E-02
1.70E-02 530E-03 0.206729804 0206729804 0.206729804 4.60E-02 0226738862
1.50E-03 4.88E-04 1.79E-02 1.79E-02 1.79E-02 4 36E-03 1.96E-02
7.06E-04 2.32E-04 8.38E-03 8 38E-03 8 38E-03 1.80E-03 9 18E-03
1 14E-03 6.18E-04 9 60E-03 9.60E-03 3 60E-03 5.89E-03 1 01E-02
3.56E-03 9 60E-04 4 87E-02 4 57E-02 4 57E-02 8.70E-03 5.03E-02
1 28E-04 1 42E-05 1.98E-03 1.98E-03 1.88E-03 1.18E-04 2:22E-03
562E-03 5 35E-04 8 79E-02 8.79E-02 8,79E-02 4. 38E-03 9.83E-02
5 89E-04 5.08E-05 8.96E-03 8.96E-03 8.96E-03 4.16E-04 1,00E-02
5 98E-03 7.99€E-04 8.98E-02 8.98E-02 898E-02 6 39E-02 1.00E-01
4.32E-03 227TE-04 7 07E-02 7Q7E-02 7.07E-02 1 65E-03 7 93E:02
1.08E-02 221E-04 01816583477 0.181583477 0.181583477 1.46E-03  0.204069876

1.00£+00 1.0CE+00 1,00E+00 1.00E+00 1.00E+00 1.00E+00 1.00E+00
1.94&-D1 1.46E-01 9.69E-01 9.69E-01 9.69E-01 7 28E-01 G.99E-01
1.63E-02 527E-03 ¥.96E-01 1 96E-01 1 96E-D1 4.76E-02 2.14E-01

2.05E+0%
4.17E+00

4.295896625
3.22E+00
2.29E+01
1.49E+00

8.81E-01
1.85E-01
27301
3 72E-02
1.50E-01

2.95E-04
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Engineering Assessment
Monument 11-50 Pad
Chain Lakes 29-50d Pad

BP America Production Company
Wamsutter Qperations Center
Monument Lsie 11-50 Pad
Qil & Gas Production Facility
Chapiter &, Skiction 2 Alr Permit Appligatean
10152016
Descnption Six Condensate Tanks
Control: Five Smokeless Combustion Chambers
L. .Pllots Soursa Information
Fual Healing Value = 1138 Bhwscf
Annual Héurs of Operation = 8760 hrsiyr
Pllol Fiow Rate = 765 scfm

B. Pllot's Criteria Poliutant Emissions Saloufations

Control
|__FPolutant | Emisgan Fostor 1) _

: 014 [MMBtu 0,073¢ 0.3156
co’ 0.035 IbMVBIL 00182 0.0799
PM’ 78 IbMMsef | 0.0038 €015
80;* ] 0.6 oiMMsct 4 0003 00072 -

lvec® .5 5 hilisef 00025 GOt

" Edtission factars for NO. and GO are based on Wyeming DEO's OFl ord Gas Production Facities Chapter 6,
Secton 2, Permitiing Guidance for fizre aperations dated 08/07

* Emiszion factors o PRt SO, and VOG are based on AP<£2, Efth EditonVeluma 4, Chapier 1, Sectian 1 4,
Table 1.4-1 and 14-2, datad 7798,

I Gondensats Tank's Source information

Opessling Pressure = 462

Average Condensaie Production = 3541

Annual Condensate Production = 120442 bhifyear
Gandensate Heatng Vake' = 2289 Bhulset
Condensate {as Conaumed = 9203 MMseilyr

! The fiash yas Heaung value will vary. The flash gas hezting valfue 1s based arn the flash gas composition ai the
dparating pressure from the 2008 HYSYS modsl runs for the Wamsutter Operabiors Cenier

IV, Condensate Tank's Criteria Pollutant Emissions Calculatlons
o Pollutant | Emission Fastpr {urhr) aen
NOx 0.4 B/MMBH - = 3 3674 14 7497
Co' U D36 IbMMBI L . - 03418 -3 8873
EvE 76 oNET . s 0.0798 0 3467
302° i 8.5 fo/MMsc - - . DBoosy 00276
VGG —98% DRE 5839505 | 26577427 | 116792 | 514549
HA® 96% DRE |._343462 'Ebl.uw 06868 | 30087
Hexang +m DRE | 716292 | 947380 34326 1.8947
Berzene B6% DRE 45618 2041885, 0.0832 04084 |
Tollene 98% 59643 261237 | 0.1193 05225 |
E 98% DRE 01714 0 7607 0034 0.0160 |
Fyene Si% DRE___ 1919 "B_4076° IL 07882

" Emisston factors for NOy and €O are based on ‘Hyomming DEQ's. 04 and Ges Prodyction Facilites Chapler 6,
Section 2, Permitting Guldance for fate operations dataq 08/07.

* Emission fsctors for PM and 80, are based on AP-42, Fiith Egition, Volume § Chaptar 1, Seotion * 4, Tabla 1 4«
1 and 1 4-7, dated 7/98

® YOC emissions are based on HYSYS fadel runs for the Wamsdtar Oparations Center, VOC emssions (TRY)
= {01131 ~ futing pressure tpst) - 12 336) (Ivdbl) * average ~ondensate production (Lokday) * 365 (daysiyr}/
2000-7ibsfan). HAP emissiors (TPY) £ (00071 tubing pressure {psi) - 0.9325) (IE/bbly * average condensate
production (bifday) * 365 (daysiyr) 1 2000 (fbshon). The.controlted VOO and HAF amissions ara nased on 2 88%
desinjction efiiciency.

Vil Emissions Summary

;_Unmnnoum s | Contrgiled E
P_aﬂntam EB m’% : | Hbiar

NOy - - I 34403 15.0607

. = € 8801 37672
3] - - 00833 | 03650 |
S0; - 0 DOBS 0.0268

VOT  S83.9555 2557 1427 116817 | 511
HAE 34.3460 nsmé, 0868 | aooRr |

FIENERCON October, 2017
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Engineering Assessment
Monument 11-50 Pad
Chain Lakes 29-50d Pad

'BP America Production C y
Wamsuttar Operations Center
Chain Lakes 28-60¢ Pad
Ol & Gas Productian Fasiity
Chanter 6. Saction 2 Asr Permit Application

192217
Description: Four Condensate Tanks
Contret Five Smiokeless Combustion Chambars
l. PHot’s Bource Information
Fuel Heating Vaiue = 4133 Blwsef
Annual Hours of Oparation = 8760 hrsfyr
Pitat Flow Rats = 7.6% scfro
V. Pilot's Criteriz Poliutant Emissions Calcudations .
Controiled Eriissions
Foltutant Emission Factor ) {¥P
NO-© i 0,14 IbyMMBty 00728 09,3188,
co’ QU85 /Mt 00182 0.0787
PR 7 & liMMset 0.0038 | 020153
S, 0 6 toivbdscf 0.0003 0.0012
vog? 3 5 Ibjtitsce 00025, 00111

' Emissicn factors for NO and CO sre based on Wyoming DEQ's il and Ges Froducton Facilties Chapter 6,
Sectian 2, Permitting Guidance Jof fiare aperations deted 0B/O7.

¥ Emission faclors for PM, SOy, end VOC are based or; AP-42, FIRf Editon,Volume 1. Chapter 1, Seaton 1.4,
Table t.4-1 and 1 4-2, dated 7/68.

\lI. Condensate Tank’s Source informaticer

Opérating Pressure = 592

Average Condensate Production = 262.2 bbliday
Annual Condensata Froduction = 95686 bolivear
Condensate Healing Value' = 2304 Bufsct
Gonglensate Gas Consumed = 9448 MMsofiyr

" The flash gas neéaling value will vary  The flash gas higeting vaiue is based on the flash-ges compesrian at the
operating pressure from the 203 HYSYS modet runs for the Wamsutier Operations Genter.

|V, Condensats Tank's Critena Pallutant Emissions Caleulations

ne Em ontre
Poilutant Emission Fagtor (TFY) | @l ] [1Fv)
NOx _ 014 IbmavBty - - 3.4800 152424
[o) . 0.035 i/t - - - 08700 381096
P 7.6 [nANscf - - 0:0820 03597
502 . D& Io/Mvsef . - 0.085 60283
fvec? 1 96% DRE 5968582 ! 2614.5548 11.8381 §2.2631
HAPY 98% DRE 35,7476 158 5746 07180 | 31315
n-Hexang 88% DRE 22.5117 98 6014 04502 18720
Benzene | 98% DRE 4 8520 212516 00370 |, 04250
Toluene 88% DRE 82077 | 2718% 242 05438 |
Ethylbenzens " 68% DRE 01784 0.7813 0.0038 0.C1
Xylene. 28% DRE 19978 87607 | 0O40G 0.1750
' Emissron factars for NO; snd CO 2re based.on Wyoring DEQ's Ol and Gas Producton Facillies Ghapler 6,
Section 2, Parmiting Guidance for flarg Gperations deted 08107

* Emission factors for PM.and SO, are based on AP 42, Fifth Edition Volums 1, Chapter 1, Section 1.4 Table 1 4-
1 and 3 4-2, dated 7/88. ‘

¥ vOU emissions ere based on HYSYS model zuns for the Wamsutter Dperations Center, VOG amissions {TPY}
= {0.1131 * tubing pressure (psi) - 12.336) (Ibfotd) * dvarage sondensate produchon (bbl/iday} * 365 (daysin) /
2000 tibs/tor). HAP emissions (TPY} = (0.0071* tuhing pressure (psi) - 0 8325) (f’obl} * average condensate.
production (bhi/day) * 365 (uxys/yr) / 2000 (lbsftort). The contrelled VOC and HAP emissions are based on a 8%
desiruction efficiency

Vil. Emissions Summary

Unconiroiied Eniesions Controfied Emissions

Poltutint p’_o_Er% {ibhr] TPY)

\ - - 3.5528 15 5643
« - §§§§2 38603, .

c S ¢ 0.3743

50, ) - - DOGET ©.0296
oG 5069537 | 26146548 | 118416 | 520043
HAP 357476 | 1565748 07150 31315
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Closad Vent System Design and Capacity Assessment Report

FACILITY IDENTIFICATION
Qwner / Operator BP County Sweelwater
Faciiity Name Chain {8kes 29-50d Pad State Wyoming
Facility Code Date 10/25/2017
OVERALL RESULT PASS
CERTIFICATION

Frofessional Enginser Name

SW

10(24 fr0(~
Date

Page1of3 ProMax® 0000a Vent Assessaient Toal™ 1.0, 17219.0
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Engineering Assessment
Monument 11-50 Pad
Chain Lakes 29-50d Pad

Closed Vent System Design and Capacity Assessment Repoit

SIMULATION INFORMATION TANK RESULTS
FProMax File ChainLakes:pmx Tank Tankin Pressure Pressure Refief Frac
Fiowsheet Atmospheric Tank Use ozin’{(a) psig %
Siream Tank Infet Tank 1 Yes 7.82 0.495 66.0%
Tank 2 Yes 7.88 0,493 65 7%
FLOW BASIS Tank 3 Yes 7.58 0493 65 7%
Basis Simulation
Flow Multipiiar 279 Tank & Yes 8.39 0.524 69.9%
Tank 6 Yes 8.38 0524 69.8%
VALVE PARAMETERS Tank?  Yes 8.35 0.522 68.6%
Tank 8 Yeos 8.27 0517 68.9%
VENT LINE PARAMETERS
Pipe# Pigetd Length ¥ Fittings Flow Pressure.
n # MSCED  o0z4n’(g)
1 4 15.76 3 44.4 7.92
USER INPUY FLOWS 2 4 0.93 1 44.4 7.88
Specified Vapor MSCFD 1114 3 4 0.93 t 444 7.88
Specified Liquid bbld 11516 4
8 6 15.65 2 44.4 8.32
CALCULATED FLOWS [ 6 1.23 2 434 8.38
Nomirnial Vapor MSCFD 105.2 7 [ 123 2 442 8.35
Peak Vapor MSCFD 310.9 3 € 123 4 44.4 8.27
Vagor Heating Value MiBiY 36.8 (] 0 0 888 7.87
Nominal Liquid bbid 11516 10
Peak Liquid bbifd 3213.1 1" 0 0 133.2 7387
12 ] 7.58 4 888 3.38
VENT SYSTEM PARAMETERS 13 8 14.42 4 133.2 .35
Flow Correlation Spitzglass tow P 14 6 30.87 10 1777 8.2¢
Tank Temperature F 100 15 & 87.64 24 310.9 7.87
Atrhospheric Pressure psia 14,7
Relief Pressure ozin*(g) 12 ‘VENT SYSTEM CONFIGURATION
Cantrof Device DP ozin* 4
Elevation Change ft 20 g e v
Caftlected Liguid Height in 0.1 v 2;4 ' 3 1 4; ]
- — & T 11
NOTES ' E‘ E] "
Tanki  Tank2  Tank3 N/A 15 g{i
b AR i  Control
5—~ «>9-1 2 »<, 9 3—»9——1 4 Device
Tank 5 Tank 6 Tank 7 Tank B
Simulated by~
@ ProMax® 4.0 16308.0
Owner/ Operatar BP
Facility Name Chair Lakes 29-50d Pad
Facility Code
Page 2 0f 3 ProMax® DO0Qa Vent Assessment Tool™ 1.0,17719.0
F3ENERCON Page E-3 October, 2017
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gy
2

~—Sales Gas ————_5 Chain Lakes 29-504
—Vapor
~LiGUig e VSSL-100
1357 {bbird
Pressurized Liguid 50 |psig
e
| 1357 |bblid
2853 |psig
75.03]°F Heater Treater
DumpValve
105.2 {MSCFD
Heater Treater Outfst 0.004051 psig
100!°F

1226 | bbird
0.004051 [psig

105
-—--«-Hi@-‘rank l'nlet;b  Atmospheric Tank

Valve =] *
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Cilosed Vent Systerm Design and Capacity Assessment Report

FACILITY IDENTIFICATION
Owner { Operator BP County Sweetwater
Facility Name Monumeint State Viyoming
Facility Code Date 10/182017
OVERAL L RESULT PASS
CERTIFICATION

i certify that the closed vent system design and capacity assessment was prepared under friy direction and
supervision. | further certify that the closed vent system design and capacity assessment was conducted and this
teport was prepared purstant to the requirements of subpart Q0003 of 40 CER part €0. Based on my professional
knowiedge and experience, and inquiry of personnel involved in the assessment, the certification submitted herein is
true, accurate, and camplete. | am aware that there are penattles for knowingly submitting false inforimation.

—-'-—\
Englne
‘00' r‘P"'J d G o

L -
Gof Registation < \q,\
b g ‘Ilj n_J_ ;
Y C e Bl B I g
S NAL ™ Vi, g P
_ ”“,‘F,D,{A,?/}ﬂf/() (O -2 le =~ AOL™7
S%ﬂa ; W_gbtd.(ez" PO Date
Affix Seal Here
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Engineering Assessment

- Menument 11-50 Pad
Chain Lakes 29-50d Pad
Closed Vent System Design and Capacity Assessment Report
SIMULATION INFORMATION TANK RESULTS
Prokiax Filg Monument_v2,pt Tank  Tankin Pressure Pressure ReliefFrac
Flowsheet Atmospheric Tank Use ozin’ (g) psig %
Stream Tank Iniet Tank § Yes 8,02 0.501 86.9%
FLOW BASIS
Basis Simulation Tank4 Yes 7.96 0.497 86.3%
Flove Multiptier 279 Tanks  Yes 8.06 0.504 67.1%
Tank 6 Yes 8.05 0.503 87.1%
VALVE PARAMETERS Tank7  VYes 803 0.502 86 9%
VENT LINE PARAMETERS
Pipe# PipeiD  Length #Fittings  Flew  Pressure
in s MSCFD.  ozan?(g)
1 4 3243 3 62.2 8.02
USER INPUT FLOWS 2
Specified Vapor MSCFD 1114 3
Spacified Liquid bbid 1151.8 & 4 0.76 2 62.2 7.56
5 3 17.32 2 €22 8.06
CALCULATED FLOWS ] 8 1.2% 2 62.2 8.05
Nominal Vapor MSCFD 106.2 7 6 123 2 62.2 803
Peak Vapor MSCFD 3108 8
Vapor Heating Value MMBtum 36.8 k]
‘Nominal Liquid 1,154 11516 19
Peak Liquid bbid 32131 11 6 16.04 2 1244 7.9%
12 8 8.08 1 124.4 8.05
VENT SYSTEM PARAMETERS 13
Flow Correlation Maximum 74 (3 33,28 3 186,86 8.02
Tank Temperature °F 100 15 8 86.15 24 310:9 7.88
Afmospheric Pressure psia 4.7
Relief Pressure oz/in* (g) 12 VENT SYSTE# CONFIGURATION
Control Device DP ozin* 4
Ejevation Change # 20 1 10
Coliected Liquid Height n 0 ~ ; 9 3; 9‘_
1 " P 1 1
NOTES ﬁi b G E’
Tank 1 N/A N/A Tank4 5_0[3}
E——53-12—Q-13—+0——1 Control
! . 8 7 8 Device
) 03 I B
wr | .
Tank5  Tanké Tank7 N/A
Simalstad by:
@ ProMax® 4.0.16308.0
Ownar/ Operator BP
Facility Name Monumiént
Facility Code
Page2of 3 ProMax® 0000a Vent Assessment Tool™ 1.0,17218.6
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105
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Valve
Heat Transfer
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GLOSSARY

SIMULATION INFORMATION
The ProMex® File, Flowsheet and Stream ase those seinctod or: the Vers A 1ent Tool Cak @n tap.

FI.OW BASIS
Basis — The Flow Basis indieates the method Lised 10 astemine Prsak Flow iy the facilzy "Controliing Valve® uses 3 valve flow coefhciant (Cy) fo
caloulate the maximum Lgaic flow I the taciily. “User Input Vapoar is a direct wgsrinput for the vapor fioiy into the vant system “User Input Liquid” is
2 chract user inpot for e liquid flow aut of the simuiated tapk (1 @ ths production fate of post-fiesh llquid). "Simulation” inciestes that the vapot-and
fiqued flawss arertaken direttly iram the simulation. in all cases, Peak Fruw is a Proskict of the Flow Muttiphsr and tne vapor of liquid Nawr aie as
deforrunad by the Flow Bases selection Paak Vapor Flaw is alsa sncik of disp} hy ruid g the fank;
Flow Multiplier - A mutpiler used to deternins Poiak Flow. regardiess of the selected Flow Basis.

VALVE PARAMETERS
Valve Name ~The velve coesmiered 1 br controhing fiow *rough the facility in e FroMay file.
Vaive Cv - Tha user-specifiad flow caefictent for the selactsd Valve
Nominal Valve Flow - Average daily flow rate ficugh he vaiva. Tris somids dicettly from the FroMax file

Instanta Flow - The maxiruen flovrate through the valve as daiculalod from the fiud propariles, pressure differontaland Tiow coufficient
of the yslve
Calculated Valve Flow. Peah iquin flow through fha valve dakrmined fram the valve characlenst o multpliedt by tva Flow Mubipiier
USER INPUT FLOWS
Spevified Vapor - Usec-specdied flash gas iate out of he tanks,
Specifiad Liguid - wsar-specibed Figud Novw out of the simut teo tanks (le maximum post-flash liquis ratd),
CALCULATED FLOWS

Narminal Vapor— Flash gag wte oul of the tanks based on the everage daily proguction, Tehar from the SroMex file.

Peak Vapor — Maximun vepo: rate st the sysiem, @ product of e Fiow Mulipher artd vapor rate as detemutied by the Flow Basss selection.
Peak Vapor ifitiudes volume dispiaced by llgwds entening the tank.

Yagor Haiting Value — Heslny vilua flow of the Peak Vapor

Naminal Liguid - Liowed Rate out of tha tank batlery hased on the avarage daily produciion. leken from i Proay fite

Paak Liquid ~Madmuin Hiouec flow out of the simulated trks {ia maximum pastfiash hquid rte) This is & proviuct of iha Flaw-Mulliplier and
Irguid rate as determingd by tha Flow Baste selection

VENT SYSTEM PARAMETERS
Flow Correlation - The sslacted flow n fer p drug caiculations thraugh the ver systam Calehrook 1s a genaral applieation single
phase cotretahon uing an assumed pipe moughness of 0. 0818". Splzglassts @ low pregsurs vapar coralaon for pipes |ess than % 2° in diameter
with $he vapor al 80°F and less than 1 pslg  Oliphant 16 cojralated for 1510 100 poia. it Meximum is sefected, then the threa correlations aw run-and
the ane providing the preaiest prassura drop i Used,
Tank Temperature - Highest sdpeched lemperature in the tonk,
Atmaspheyic Pressurs — Atmospheric presture at the faciliyy
Relief Pressure — Loves: Relisf Devica set-porit pressurs 14 The syslem. This could be a thied retch or some other type of "elef device
Contryl Davice DP - Totsl axoscled pressure drop for the contr® davice, indusive of any additanal sgupmant such &g scrubbers er datoration
angstons.
Elevatian Ghange - Difference i elevation between the top of L 1ank snd the inet of the centrl device. A negalive vavse ricicates that the
-control diavice oullet s kwer than the 10p, of thi tank while a.postive value indicales tnat the confrel devics ouzietis hher tan he fep of the tank.

Coliscted Liquid Height - Estmate of static isquid skpacted 1 low spots of the tosad vent ayster,

TANK RESULTS
Tank - Nuns of the tank comespanding ta the tank nams in the Vent System Configuration dagram
Tank i Use - Indicates whetner an sxish 9 157K [& 11 1486 of nol. 'muwf;dn_ﬁnadashwngptmmmlmm-rmmemmlp:ﬂ:mdaae;

not nclude fanks usec or averfiow purposes only,
Fressure - Calculated tank back pressurc displayed w) ounces per square inch and PauUNcs per squareinah gauge,
Rellef Frac - Tonk prossire divided by the Refisf Prassure, A yeliie greaterthan 100% indscales vapor fs eanng the relief device v ihe given
fank
VENT LINE PARAMETERS
Pipe & - Pipe numbers 145 cormespand 1o lines tabeled 115 1 the Vert Systar Cosfiguratron diegram.
Pipe ID- Achual mtemal diameier of the |ergih of pipa cartesponding To4he Pipe # o the Vent System. Configuration diagram,
Length - Actual lengih of the sogment of pipe, regardiass af oHantakan
# Fittings - Total number of fithngs m the segruers of pie, regacdiess of lype. Ak fitungs are treated az 90 degree slbows for calculahon purpases
Flow - Calculatsd Peak Yapor Fiow fas the section of prpe.
Pressure - Calcuiated back pressure for the sechon of pipe.

VENT SYSTEM CONFISURATION
Tius diayram {s & regresentation of M tank battary and vemt system canfigursdiah A freen or dark colored fenkindicates 4 tank i yse™. A Kght
groy tank inocatas @ tank that is present but not in use. A tank with oLtined dashad lines qoes nol exisl Vent lings are only eensidered for tanks

that ex/st

Page3of3 ProMax® 0Q00a Vet Assessmént Tocl™ 1.0,17219.0
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